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D I S C U S S I O N ON " E N G I N E E R I N G F E A T U R E S OF THE S O U T H E R N 
P O W E R C O M P A N Y ' S S Y S T E M S . " A T L A N T I C C I T Y , N . J., 

J U N E 30, 1908. 
(Subject to final revision J or the Transactions.} 

J. H. Finney: I believe that many of us here fail to realize 
the actual value of the work that has been done b y the 
Southern Power Company in the south. I think that there 
are not many electric plants in this county that I have not 
seen at one time or another, and I believe the work that has 
been done by developing the water power system of the Catawba 
river b y the Southern Power Company is as creditable as any 
similar work in the United States. It is well worth a visit to 
go down and see that Great Falls plant, the R o c k y Creek plant, 
and the others there. 

W . S. Lee: Perhaps a good many engineers do not know 
the conditions that we have to meet on southern streams. There 
is an erratic flow, a flood discharge on several of these plants 
one hundred times the minimum discharge; this means quite a 
problem in designing the structure from the hydraulic end, as 
well as trying to apportion the station equipment so as to use 
the secondary power to the best advantage. W e have studied 
this condition carefully, and while we have adopted the plan 
of putting in station equipment about one and one-half times 
the minimum low-water requirements, naturally there is a possi
bility of even changing that, due to the fact that a great many 
southern cot ton mills have efficient, large steam plants. W e 
are n o w offering power for sale on a six month 's basis, which 
we call six months ' secondary power, at a much lower price. 
This six months ' power is an inducement to the large plants, 
which can run six months on steam and six months on water 
power. In some years the water flow is a little greater, and the 
mills can then be operated b y water power eight months, or 
even ten months, and on raie occasions, twelve months in the 
year. 

W e first had a great many 550-volt motors on the cot ton 
mill work, and were endeavoring to make the voltages multiples. 
W e saw at once that in cotton-mill work it was not advisable 
to install a 44,000-volt sub-station for each mill, consequently 
almost all installations are now using 2200-volt motors. W e 
have towns in which we operate seven or eight mills from 200 
to 500 h.p. each, where it is possible to locate one sub-station. 
All of our transformers are wound for 550 and 2200 volts on the 
low-tension side, and 11,000, 22,000, and 44,000 volts on high-
tension side. 

Reference to the map will show the location of the Great 
Falls station, R o c k y Creek station, and Fishing Creek station. 
Great Falls station being between the other two, it is our inten
tion to feed R o c k y Creek and Fishing Creek stations into a 
common switch house or bus-bars, which will be located at the 
Great Falls station. This will enable the attendants at Great 
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Falls station to control all lines or feeder circuits. W e are also 
designing an 88,000-volt transmission line from Great Falls to 
Spartanburg, S. C. The transformers and control of lines for 
this voltage will also be handled b y attendants at Great Falls 
station. 

D. B. Rushmore: The plant of the Southern Power Company 
is one of considerable interest. The voltage of the plant, 
44,000, was the max imum conservative voltage at the time of 
installation. A t present one would use a higher potential for 
such conditions. Efforts should be made to standardize trans
mission voltages. Below 44,000, the figures are fairly well 
fixed; above, there exists a wide variety of voltages. W e must 
either decide on delta-star combinations or else choose some 
arbitrary figure. For high voltage transmission work one does 
not change the system of connections from delta to star after 
the first decision has been made, therefore an arbitrary decision 
on multiples of eleven seems the most logical basis. The follow
ing voltages are recommended for transmission work : 6600, 
11,000, 22,000, 33,000, 44,000, 66,000, 88,000, 110,000, and 
165,000; 66,000 is already in operation in so many places that it 
already has an existence; 88,000 is taken as the double of 44,000. 
On transmission lines it is often desirable to double the voltage 
and to wind transformers for the higher voltage, using them for 
parallel connection on the lower voltage. A large number of 
plants are n o w being installed at or about 100,000 volts. It 
seems desirable to fix this figure at 110,000, these voltages being 
the voltages at the generating station. 165,000 is proposed for 
the next step. 

One of the factors which has entered into the successful opera
tion of this plant has been the use of 60,000-volt insulators on 
the 44,000-volt line. The greater margin of safety is one of the 
results of experience in this line of work. 

It is to be noted that this system employs a delta connection 
on the transformers on the high-voltage side; also that a com
promise is effected concerning the use of transformer compart
ments, and that the high tension wiring is entirely open. 

A feature of especial interest is the use of expulsion fuses 
instead of automatic switches for protecting the sub-station 
apparatus. It is understood that this feature has been very 
satisfactory. 

P. M. Lincoln: I agree with Mr. Rushmore that it is desirable, 
if possible, to fix high-tension voltages in advance of their use 
but I am not sure that it is best to eliminate the 88,000 volts. 
There are a number of plants in which this voltage is proposed; 
the reason for it is that the plants are to go in at first at half 
that voltage, 44,000 volts, while the amount of power called for 
is small, but they are being installed with the intention of eventu
ally doubling this voltage. The fact that there are two different 
but obvious methods b y which transmission voltages may be 
increased is responsible for the existence of the odd voltages. 
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Voltages may be increased either b y doubling the previous 
voltage or b y throwing delta-connected transformers into a 
star connection. In the former case the factor of increase is 
two and in the latter \ / 3 . With this constant tendency toward 
odd transmission voltages the adoption of standards becomes 
all the more important. 

In regard to the question of delta- versus star-connected trans
formers, I think that the selection of delta or star connection 
depends largely upon whether the neutral of the high potential 
system is to be grounded or not . If the grounded neutral is to 
be used, the star connection of the high-tension side is essential 
to obtain a neutral point. If the grounded system is not to be 
used, there is not much choice between the delta and the star. 
It is true that the star-connected transformers are somewhat 
less in cost than a similar set of delta-connected transformers, 
but this is not a controlling advantage. The whole thing hinges 
upon the larger question of whether high-tension transmission 
system is to have a grounded neutral or not . 

Chas. P. Steinmetz: I desire to commend the engineers who 
have designed this plant, on their conservative way of choosing 
transmission voltages and transmission lines, which ought to go 
a long way to maintain the record of reliability of operation 
acquired b y the smaller station, of which this big system is the 
successor. Many of us do not realize the enormous work which 
is being carried on in the electrical development of the South. 
W e read, and have heard, for many years of the long-distance 
transmissions in the West and Central states. Great results 
have indeed been accomplished there, where coal is almost out 
of the question b y reason of its price, and where the distances 
are long and the voltages high, but not all of us realize that 
similar development is going on in the South. The development 
may not be of greater magnitude, but it is under different con
ditions, in competit ion with steam. The southern plants do 
not supply mines and towns which do not mind an interruption 
once in a while; they supply consumers like city lighting plants 
or cot ton mills, where it is a serious matter to shut down and 
throw hundreds, if not thousands of hands out of work. There 
more conservative voltages must be used, and while 100,000 
volts may be all right in the West , they are a little high for 
the South. 

It is very encouraging to see how a system of enormous mag
nitude, fully as large in kilowatt capacity and in extension over 
distances as any western system, has chosen 44,000 volts as the 
trunk line voltage for transmission, using half or quarter thereof 
for the high voltage distribution system, and leaving it for the 
future, when necessary, to use a line of double that voltage, 
88,000 volts. 

Fourteen years ago the first cot ton mill was installed in the 
South with electric drive. It is hard to realize how the whole 
South has rapidly developed commercially, and how electric 
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power is coming to the front. Water power systems are also 
being developed. I t is encouraging to see that this great de
velopment has been on conservative lines, and it is to be hoped, 
that as a result of the development of these systems, we will 
be able to say that long-distance transmission distribution is 
reliable, as reliable as local distribution, and that it will not be 
necessary to say, among ourselves not to the public—that long
distance transmission is ideal where you get the pow rer, but after 
all you never know whether you will get the power or not. 


